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First Office Action 

(PCT application entering into the national phase] 



1 . 0 Under the provision of Art. 35, poro. 1 of the Patent Law, the examiner has mode on 
examination as to substance of the captioned patent application for invention 
upon the request for substantive examination filed by the applicant on . 



□ Under the provision of Art. 35, para. 2 of the Patent lov/, the Chinese Patent Office 
has decided to conduct an examination of the captioned patent application for 
invention on its ovs^n initiative. 

2. 0 The applicant requests that 

the filing date Sep. 25. 1998 at the JP Patent Office be taken as the 
priority date of the present application, 

the filing date Sep. 25. 1998 at the JP Patent Office be taken as the 
priority date of the present application, 

the filing date at the Patent Office be taken as the priority dote of the 

present application. 

3. □ The follovs/ing amended documents submitted by the applicant cannot be 

accepted for failure to conform with Art. 33 of the Patent Law: 

□ the Chinese version of the annex to the international preliminary examination report. 

□ the Chinese version of the amended documents submitted according to the 
provision of Rule 19 of the Patent Cooperation Treaty. 

□ the amended documents submitted according to the provision of Rule 28 or Rule 41 
of the Patent Cooperation Treaty. 
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* □ the amended documents submitted according to the provision of Rule 51 of the 
Implementing Regulations of the Patent Law, 

See the text portion of this Office Action for detailed reasons why the amendment 
cannot be accepted. 

4. □ Examination is conducted on the Chinese version of the initially-submitted 

international application. 
0 Examination is conducted on the following document{s): 

0 pages 1-24. 26-46. 54-60. 62-72 of the description, based on the Chinese 
version of the initially-submitted international application documents; 

page of the description, based on the Chinese version of the annex to the 

international preliminary examination report; 

page of the description, based on the amended documents submitted 

according to the provision of Rule 28 or Rule 41 of the Patent Cooperation Treaty; 

pages 25. 47-53. 61. 73-80 of the description, based on the annended 
documents submitted according to the provision of Rule 44 of the Implementing 
Regulations of the Patent Law. 

0 claim(s) 1-17 , based on the Chinese version of the initially-submitted 

international application documents; 

claim(s) , based on the Chinese version of the annended documents 

submitted according to the provision of Rule 19 of the Patent Cooperation Treaty; 

claim{s) . based on the Chinese version of the annex to the international 

preliminary examination report; 

claimfs) . based on the amended documents submitted according to the 

provision of Rule 28 or Rule 41 of the Patent Cooperation Treaty; 

claimfs) , based on the amended documents submitted according to the 

provision of Rule 51 of the Implementing Regulations of the Patent Law. 

0 Fig(s) pages 1-3 , based on the Chinese version of the initially-submitted 
international application documents; 

Fig(s) , based on the Chinese version of the annex to the international 

preliminary examination report; 

Fig(s) , based on the amended documents submitted according to the 

provision of Rule 28 or Rule 41 of the Patent Cooperation Treaty; 

Fig(s) , based on the amended documents submitted according to the 

provision of Rule 51 of the Implementing Regulations of the Patent Law. 

5. 0 The following reference document(s) is/ore cited in this Office Action (its/their serial 
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number(s) will continue to be used in the subsequent course of examination): 



, . * ■. - » I- 

. .t .r- -1.. 

Serial:: 

^* 'fS^ f 




(ori;filsng^ date; ;Ofv interfering 
application) r - ^ 


1 


CN 1155300 A 


Date Jul. 23, 1997 


2 


WO 9303158A1 


Date Feb. 18, 1993 


3 




Dote 


4 







6. Concluding comnnents on the examination: 

0 On the description: 

□ What is stated in the application comes within the scope of that no patent right 
shall be granted as prescribed in Art. 5 of the Patent Law. 

□ description is not in conformity with the provision of Art. 26, para. 3 of the 
Patent Low. 

0 The drafting of the description is not in conformity with the provision of Rule 18 of 
the Implementing Regulations. 

0 On the claims: 

□ Claim{s) come{s) v/ithin the scope of that no patent right shall be granted 

as prescribed in Art. 25 of the Patent Low. 

0 Claim{s) 1-2 has/have no novelty as prescribed in Art. 22, para. 2 of the 

Patent Law. 

0 Claim(s) 17 has/have no inventiveness as prescribed in Art. 22, para. 3 of 
the Patent Law. 

□ Claim(s) has/have no practical applicability as prescribed in Art. 22, pore. 

4 of the Patent Law. 

0 Claim(5) 1-4. 6. 10. 16 is/ore not in conformity with the provision of Art. 26, 

para. 4 of the Patent Law. 
0 Claim (s) 1 . 16. 17 is/ore not in conformity with the provision of Art. 31, pare. 

1 of the Patent Law. 

0 Claim(s) 12-15 is/ore not in conformity with the provisions of Rule 20 of the 
Implementing Regulations. 

□ Claim(s) is/are not in conformity with the provision of Art. 9 of the Patent 

Law. 

□ Claim(s) is/are not in conformity with the provision of Rule 1 2, para. 1 of the 

Implementing Regulations. 
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See the text portion of this Office Action for detailed analysis of the above 
concluding comments. 

7. Based on the above concluding comments, the examiner deems that 

□ the applicant should make amendment to the application document(s) according 
to the requirements put forward in the text portion of this Office Action. 

13 the applicant should expound in his/its observations why the captioned patent 
application is patentable and make amendment to vv^hot is not in conformity with 
the provisions pointed out in the text portion of this Office Action, otherwise, no 
patent right shall be granted. 

□ the patent application contains no substantive contentfs) for which a potent right 
may be granted, if the applicant has no sufficient reason(s) to state or his/its stated 
reasonfs) is/are not sufficient, said application will be rejected. 

□ 

8. The applicant should note the following items : 

(1) Under Art. 37 of the Patent Law, the applicant should submit his/its observations 
within four months from the date of receipt of this Office Action; if, without any 
justified reason(s), the time limit for making written response is not met, said 
application shall be deemed to have been withdrawn. 

(2) The amendment made by the applicant to said application should be in conformity 
with the provision of Art. 33 of the Patent Law, the amended text should be in 
duplicate and its form should conform with the related provisions of the Guide' to 
Examination. 

(3) If no arrangement is made in advance, the applicant and/or the agent shall not 
come to the Chinese Patent Office to have an interview with the examiner. 

(4) The observations and/or amended text should be sent to the Receiving Section of 
the Chinese Patent Office by mail or by personal delivery, if not sent to the Receiving 
Section by mail or by personal delivery, the document(s) will have no legal effect. 

9. This Office Action consists of the text portion totalling 4 page(s) and of the 
following attachment(s): 

IZI 2 copy(copies) of the reference document(s) totalling 66 page(s). 
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aBf#4^frfi&, -#ffli^aaijr^;*= L-#gc»fii33^ 

KGDH ffi etj is s H , *wttSHfi5jaa 
DNA, ti^msmuKA^w^nm, ws-^ffl 
«<8Fisaia DNA #:^^r L—m&ssi±rm:beiimm 



\ 
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onTT 



^ 3 1 n Jill 
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(BJ)M 1456 ^ 



. ^'J ^ ^ 4$ 

^^^^•J-^^^^.J^t SEQ ID NO.l ^^^M.^m^^>]^^4^^y^i^^ 



•f jf^^'j^. #^'J^. ;$-^m^^oL - mfK^^m^^mr (a - kgdh ) ;^ 

— ^^;j^^:fa - KGDH >-^r'li6^i|-#^J?,i^#-jyi/"a 
fit^SICa - KGDH -t-^T-i^l-il 6<f^:lE DNA , 4g^^t:^iLDNA 

i^^^^-^VXJSL—^^'im^^it-ti^ DNA L - ^.^f^^f^^ltl 

^ifi:.^i-:?f-^ft:»^^#1l^^*K. a - KGDH >^<^^^!^ill^'f^ 

jfO: 5 - 244970 -f-) . 

- KGDH '^']km^. L - ^^^^/^^l;^^5fi:'fbi;^EI^ ( ;j^Jk^#^^#, 
44, 1897 ( 1980 ) , 46. 493 ( 1982 ) ) . SjjlbiA 
■ha - KGDH v^-'f^jjcJ^xt^^^^fflt t L - ^^^6^^/^#;f; t^. 

- KGDH #i^^a1t:lS^#-f >':ti±-l:i^^^^;H;^i^?^iL^;irpXd(n-f 

i^/^ L - ( ^^/"^ 53 % ) (9 ;$^4i^^-t^'J 6 - 23779 -f ) . 

rfn, ■koX^t.Trk^a - KGDH>^-')-i?l<--f^ft#-^#Mt L - 

^r-i^, ^y^^e^^f^L - ^M.^^^^Mi>^oi - KGDH^Q^Iirff 

KGDH^®, ■^J-^>^^i^^gl6(j^^J.DNA, ^'J^^^-f:^^ DNA #'ft6^i|& 
^^^y^a - KGDH>-^'J^xtL - ;S-4^gg.iL#^/^6^^''i^, #8).^^'^— 
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^^mi^m^^-^^^^tcL - KGDH^g6t^MDNA ^^^^ 

KGDHj.S,-^j^Ta - KGDH ^.^4, itn^i^^^^7^if±±^i^js.r^ 
^/^#^>g;te^J:^ L , ^^«J^#^^a - KGDH 

( 3 ) -if^'^^i-j^L - ^M.^^4K^nf^a - KGDHl.gl 
^.^i^'^'^^^^'^^^L _ KGDH^©^ 



mW^f^^i^U^^^^^t^ , 4L, 255, ( 1981 ) ), 

10 melassecola#-4'i#M 
immariophilum H 

15 

^^/'•^ ( thermoaminogenes ) 

20 t.St^#-;l^*f It ATCC 13870 

ATCC 15806 
^^^^^ ATCC 15991 

ATCC 13020 
( ) ATCC 15990 

25 melassecola#-J|^3H' It ATCC 17965 

r^^-i#1^ ( ^^W^^^m ) ATCC 14020 

ATCC 14067 
immariophilum ^s.:^f-|t ATCC 14068 

aXSlt^S-'ff W ( ) ATCC 13869 

30 iilJl. & ^5. ATCC 13825 

iJt^Jif^;*t^ ATCC 14066 
^^STu^^H ATCC 19240 

3 



^^/'■li.tt-^.frsAJ 12340 (FERMBP1539 ) 

EC I. 2. 4. 2 ) , (-&a+»Jft«BtjR,#i^g5: EC 2 3 1 
61) , =f»E, (;a+SKt«,s|: 1.6.4.3 ) i&S,, E, if. Ej.S.|g«* 

^^*^**<^*f'^^m immMmMA. hj.. 351 c i984 ) 

^g^^,^- HL, 361 ( 1984 ) ) . 

IZL. 3667 ( 1989 ) . fiL. 217 ( 1987 ) «) 



^ i4#rfiJK#«*.>ti^ frj&;t^ie„ - KGDH 64 B, iifcifeffl +* 

*?'J. ^?.J*.tSEQIDNOS: 3 4 t «4;!^?.J;B#«-f 

lOO^fe^S^. «4t***;f^s,4As^f.JX#64**at^.,J. 
rtteS|>W.t*e.* DNA #*J64 DNA ^^^i^^^t' ^IZl 

*fiS»#.*.HBI01 . JW109^»DH5 W^'Tffl:!^*, 
* ™A i,5t64« 



DNA , #^3t^^ ^'f*^!!:^. M4lrt:^ DNA . ^^JL DNA ^ ^it^f ^'it. 

>^7^a - KGDH J.gJ4^-]^6^ DNA >tl5:. ^#it^t, T^-ft-ifc^'j ffi ^ 
-<^4f DNA ;t ^^^4fii#^g:^3t. 

>|-:#a - KGDH 1^06*1 DNA ;^ — it ^ L 

10 #^>Ji<L, -^'J-?-;^ pAM330( H4^/>^^jf0 58 - 67699 -f ), pHM1519 
( EI;*Ly^:?f-t-5fiJ 58 - 77895 -f-) , pAJ655 , pAJ611, pAJ]844 ( a 
^^^^^'] 58 - 192900 -f- ), IT =.^, pCGK 9 ;$L>/>^-t^O 57 - 134500 
-f-) , pCG2 ( a;$^>'>^^^'J 58 - 35197-^) , pCG4 , pCGll ( EI 
^^J^^^^^] 57 - 183799 -f ) , pHK4 ( 9 ;$L>/>^-^5f'J 5 - 7491 ^ ) ^. 

15 7t;T5tit#Ji^^^-^/^L -^^^=^^:*f^a - KGDHj^S^fSi^ 

#-^J4-t:^iL DNA , ^^mmW±^^^^^]^^, B^^^]^ftM'\± 
P^^m-^ m ^^m^^^ DNA iiij^n. ^i^i^, m ^-^ ^ DNA 

^m^M^ - 12^-f-;^— ^:5r>i-^|L^t^^iS:^^^fflJ!&^ipDNAiti^ 
( ^^^^#^.t> , 5^. 159, ( 1970 ) ) . ^^^f^^^H^W^^ 
■^^—^:^ii:^^^MifsM4r^'it^^RtyJ>^^ DNA ( C. H. ^ 
0., J_, 153, ( 1977 ). 4k'itit, -tk.-5rffi— #;5->i-#DNA 

DNA A DNA e^^i^'HrJ^'f-ii^^^t^'^. ^i^n^^^ i ± 

-rl>g)3i## , 168, 111 ( 1979 ), Nature . 274 . 398 ( 1978 )^ 
g|gl^##P£r£f'J . 75., 1929 ( 1978 ) ). 

30 ^i±, 9;^^>^4^'J 57 - 183799 ^L-pf 
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^^t,^^-ifni;o^^^'f^^i%-jt. Ficoll, Bnironic F68 ( Selva 

?t>^ ( -RL 5 ;*L/>:?^^^iJ 2 - 207791 -f ) . 

- KGDH >^'1±6^S|-. 

10 ^i^^. 4?^. ^ik. 'fetit. <&^^^>f^it^ik.. ^^m.. ^^t. m 

^^■$r^yi$-^lO - 40'hBt,>^>l5 - 37 -C, pH4^^J^5 - 9. 
ig-^^^^, ^:i:-^^:i|-^>^t^/^#^x|^6^ L #a8'l^ 
15 ^ffll^^l&ta - KGDH>^-')^?!K-f-.^^JkJ^ifc^, 44, 1897 ( 1980 ) 

^:fe^*hS ( Freeh Frees ^S&^^-5f, ^'o'^fi^^ji&^it , ^JK.it 
20 dtj^l^^^a - KGDH >^-'|±^^^ L - 

KGDH v^'j^l^-f^i^lg^^jit^l,. *t#my^'f±^^^^6{l 

30 Sijjg-— ^i^:itpJii^a - KGDH^EI6t^;fi|ei|^Bj, ititJ^EII«] 

: 6 

i 



#j5'Ji<L, ^^A^^^^:^^ ( Kramer, W jfo Frits. H. J., 5$#^ 
^, 154,350 ( 1987 ))^^^t^iKm^'^}Lik^¥^^^J&i>tm. ( Shortle, 
D ^ Nathans, D., S| ^##P^F^^iJ , 75_, 270 , ( 1978 ) )^a - 

KGDH J. El E E t it^— ^ ^ ^ 
a - KGDH 

-fit, ^^-^^l^^t DNA #^^/^f'j6^;9 6^J.EI#^t>^J^6^^^^4±. 

-^it. ^>?v. ^^^^f>\^, 4^ DNA -5ri46^# 
^jt. ;^>^il#J>t2:6t'^^S^^^^££;Jc. >^ DNA 

^^g|- 1 6^ Klenow >f T4 il:#-g^^A^I^6^^M.;t^. ^^^^Biif 

^^-ii^:^U:^vi:tL^^i^ PGR j;^ ( PGR Stockton press 

( 1989 ) ) . 

iroy^il#j^6t^^i^*Lil;^DNA ;tlt. 

® ^ ^ -f*^ JL-I- El 6^ &^$-^'J >^ )S] z:^, Ji^Sfit :y Ji- ( 

^7^^g-^l^^iiiJ{l:fi ( 1972 ) ; Matsuyama, S. ift^ Mizushima, S.. 
^^^^^.t^ , 162., 1196 ( 1985 ) ). j5]i!?.4:Mt, ^^-15:-^^^ 



:^'S^^^-^iu4f?M^^lk'^Mii^^J^, ^f^^ik-k^^^t G . F . K . 

i^^. m^^^^ii^oi - KGDH }^']^^m^/^ L - ® 
Bt. m.^ti^^;^'^^ 10-100 Mg /I ^i^)3t^^^^6fi>^'f*L^^ig.^^ti^ 

^Sl- ( PFK. H4^^>^-tf'J 63 - 102692 -f) , t ^^-^S^^lSf 

iC.i^S15i^4^>ftg|. ( PEPC, a J^^>:?f-t:?'j60 - 87788 jfo 62 - 55089 -f- ), 
TCA4^J^.t6^=*T=fi.is.-^i^S|- ( CS. g.^>'>^^jf'J 62 - 201585 63 - 
119688 -f- ) , m^^^yj^^-^r ( ACQ , 9 ^^ii-^-^jf-J 62 - 294086 -f- ) . 
:^#^i^^iLS|- ( ICDH, n^y^^^^ 62 - 166890 63 - 214189 
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-f") . J^^tJ^M^^Mii^m.^^ ( GDH , El4L/>:?f-f-ifiJ 61 - 268185 
-f ) ^. 

( 3 ) |g:a:^^^^.J^^^J:.e,;j:g^^3^^ ^PCR 

^^Jisi.:^^^ (2)^(3) ^^n^m. ^n^^nj§.^ySLy^^^ 

la£.>g tac_>S ^ -g^ , trp.^ ( Y. Morinaga, M. Tsuchiy a, 
K. Miwa ^ K. Sano. J. giptech,, 5. 305-312( 1987 )). jlb^h, ^^t^-^J^ 
M^fi^ im.M^^^A'itit^M^^i 9 -$^^>:?f^^'J, 62 - 195294 ^ ). 

^ttS ( 2 "AEC" ) 

^ 48 - 28078 ^fp 56 - 6499 -f ) ; ^ AEC i, 

- L - ^^^m., L - M^^, L - M.^m., L - ^J^^, L 

- ^^^^L - mAM^^^i 3,708,395 jfp 3,825,472 -f- ) ; 
5ft DL - a - JL^-s - ( 6J*l®b^,a -#,;g.-a) - -f— St^fe, 



i 

' ' ( a ;$L>>^^^»J 50 - 53588 , 50 - 31093 , 52 - 102498 , 

53 - 9394 , 53 - 86089 , 55 - 9783 , 55 - 9759 , 56 - 32995 , 
5 56 - 39778 -f-^ S :^^^'] 53 - 43591 , 53 - 1833 -f- ) ; 

^^^Z^^ihf^ L - ^^^-^X^ ( a;$wy>^^^.J 55 - 9784 ^ 56 - 
8692 -f-) ; JftlL^S3^^^^i^>l^^M^i^ 34 iC6^/«^ L - ^^^^^ 
#( S.^^-iS^^^'J 55 - 9783^53 - 86090 -f- ) ; Jit ti— #^i5(L4t'|-^ff 
^/^ L - ( X^® ^^f'J 4, 411, 997 

10 -f- ) 

AJ 12031 ( FERM - BP 277, #^BS 60 - 62994 

$L^m^^M ATCC 39134 i^^meo - 62994/^:^1) 
15 ^M.ik.^^^'^ AJ 3463 ( FERM - P 1987, #^BS 51 - 34477 

^l^^^M-'^ AJ 12435 ( FERM - BP - 2294 ^n^^x] 
5,304,476 ) 

^j^#^;j=fM AJ 12592 ( FERM - BP - 3239 @ ^ # >J 
20 5,304,476 ) 

AJ 12596 ( FERM - BP - 3242 ^m^^ 

5,304,476 ) 
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^ 30 - 45 'C, pH4t*J^5 - 8.5, ^^^^i0L. Jk . y'J^ 

® 1 ^-^^a - KGDHl.g]6t DNA ;^|S:6^P|L^J')-iJ*l^g|-®-^. 

^ife^ii 1 : g - KGDH 
( 1 ) ^\4r^^ 

)S)i!f,')-:i6^Ei^, ^^^y^M DNA^;^^ ( Model 394, ^m^^^^i^M 
zk) '^^^^•J;^t SEQIDNOS. 3 5fp4^^it{6tSl^;fe^^. 

( 0.25m mole ) ^Nfe^^^^tf M NA64 6*?^ fe'f*^ 

DNA ( 0.1 |ng ) ^-f-ii.;5-^^J4- Bacillus Genetic Stock 

Center (Ohio Jl:® )#;^;^. lag DNA^>^@|: ( 2.5 ^-^ii ) ( >g 

0.1ml 6^ 10mMTris-HCm?t'^ ( pH8.3 ) t. ^ 
;t JS:-!^^ dATP, dCTP, dGTP, dTTp 4- 200jiM, 50mM ^^t4f, 1 .5mM II 
-ft^jftJ 0.0001%a^Ji^, m PGR ::5r^^, ^^t^ 94 'C 1 ^4}', 55 X: 
2i^^, 72*C 3i^^, i:X30;A. -^jL^>?L^i^Jt^^^a:>l^^i^jc, 0 6^ 
DNA >>t 15:^ iSl^^ii^ ( m :^ ot^i-s] it ) is7)|5:. ^ Klenow ^ |S:( Amersham 
^•Jit) ^ [a-'^dCTP] ( Amersham it ) v^i-f-itr^-^^^-iE^ DNA IS:, ffi 

( 2 ) llg^J^^M^M ATCCl 3869 ^^ DNA ;t4Sl6t^'J-#- 

IL^j^^^^jftir ATCC 13869 500ml ^ 1 % ^t^^^-^ J3^^ 

( Difco^jit), 0.5%^®ig-^^i#^4i|.:^4^ ( Difco^Jit)^0.5 
%M.it4^it^ F - Y:^g-#>J. ( pH7.2 ) . 31.5 X:i^^6 
i^^^ 5000 vpm ^ 10 2g i^^l&^5L>.ti}^. 

m Saito jfiJ Miura ( Biochem. Biophvs. Acta. . 72, 619 (1963)) 

<^^BJ!fe>H^55Cxti|^t4il:^^^#^DNA. ^^#^DNA ( 2^1 ) ^PH^'l'^ 
j*l^fi|-EcQEL ( 200 50mM lOmM J&.'ft^. lOOmM 
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fe'ft^^ lmM^^A,.^.#g^6t Tris - HCl ( pH7.5 ) 37 C 

EcqRI /l^-'ftd^a^X^^i-jff ATCC 13869 ^ DNA >f ISi. 
( 3 ) ^L^;^S^^;}=fgrATCC 13869a - KGDH.&gl6^^^ 
5 >t^^^'^^pUC18( ( iMg )^F|L^J'Ji}*3^g$E£QRl 

( 20 ) ^ 50mM >^;f lOmM X^t^, lOOmM IL'ft<fe^?^ ImM 
^##6*1 Tris- HCl ( pH7.5 ) )7L^. ^-i-ia^>i-^i^^g0-:^^^jfp 

±AA> XS. ( J. Sambrook, E. F. Fritsch ^ T. Maniatis, ^^7%^^^: 
10 ^ji{jK.;f£, pl. 60( 1989) ^:^}^misn^'l^^^mitm.^Dr^A )^ 

^ EefiRI pUC 18 ( o.i^g ), ^ ( 2 ) ##^1)6^^ EcfiRI ^^Mb 

6^IL^^^^;h^g| ATCC 13869^&^DNA>t|g: ( l^g )ifa74DNA ( 1 
) ( Takara Shuzo Co. Ltd.-^tJ it ) ^Si]^^ 6.6mM ^^t^, lOmM Ji. 
15 ^Sm^-^ lOmM =.^^J^^6t 66mM Tris - HCI ^?t^ ( pH7.5 ) . 
16 TC^^ 8 /hBtii^DNA. ^^t^ DNA>a'^^^4t>^#ii.:5^*;^#'ft^j^ 
;ff 0^ JM109( Takara Shuzo Co., UdMik) . ^^'^4^S>]^ lOOpig/ml 

L^;rj!t:i&#';S., #5!) 10,000 J^-ftl^.. 
M-^^A^. ^ —XI ( J. Sambrook, E. F. Fritsch T. Maniatis, 
20 pi. 90 ( 1989)6^:^^^^ ( l ) ##^!] 6t^4M)NA 

( 4 ) ^L^;^^M;>=f ^ ATCC 13869 a - KGDH ^ ^ ^ 

M^^^rt, ^J^JK. ( J. Sambrook. E. F. Fritsch jfp T. Maniatis, 
rl^^l^^ji{^:fi. pl. 25 ( 1989 )f^-\±issnyi^^y5-i^AL^ ( 3 ) ^# 
25 5!l6t#'ft#.'J^^^j:|sL^i^ DNA , DNA -f ^LS^;^^^J.;ff ^ 

AT 13869 ^^'f^L DNA itfj^ij 6 -^^1.6^ DNA )^ n.. ;^ ( 3 ) tJS^Mi&A 

( 3 ) Southern 4 :J^4t DNA ^^6^^ 1$:. ^ 

EcoRl ^ XhQ] ^-^Mtfit^^ 3 -f4^:i-6t^^'J>^^^^. -kp 
50 ( 3 ) iq5#. 7t DNA J^J^k^m EcqRI ^ 2ChQl ^tiiij M ^i^^ pHS 
397( Takara Shuzo Co., Ltd.-^J it ) i^## jt j^. ^^^ij 6^ dNA ^ 
^DNA >t^6t#^^^^«J. ^ Sanger ( J. Mol. Rinl i6l 
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(1980)^ Taq DyeDeoxy Terminator Cycle Sequencing -R^']^ ( >E1.^ ^ 

^-f ^-f-Jll^ DNA A^^'^^^^^^-^^^'f^^^^^ ^ XhoI^^>]|L 
^J^S^^J-jH^^ATCC 13869 6(1^ &#^DNA, ^'^^ pHSG 397 i^^. -itP 

( 3 ) mtiM^^^rmt. ^ ( l ) 6*r:5r>^# 

( 2 ) #5ij6^^i§.i^^L^iL6^^'ff0 ATCC 13869 ^t.'J^DNA 3 
DNA >t-a6t;S-gl6^PI-^J'^i©-^^S l^jfc. -ffi ( 3 ) is^j ^MiH-^ ^ Ml 

'l±f*l-fejg§: Sail jfo SOiQl J^M^^^^, f^^ m^m.^'Jk^t^'^^m.^^v}^, ^ 
( 3 ) ^# Sail 2QiaI ^r^it^Jk^^^ pHSG 397 DNA ;t 

T^s^j^^'-;^ J* pHSG - X , m ^ ±-i^^ni>^ ^>t^ t Sail - Xhol 

^ Sail EcqRI ■k^J'f^ 1.4 -fi^M DNA >t 

#5!]6^ Sail - XhfiI-fe7#J^^'>i-^^^^^>^^'J*>^^'^^t SEQ ID 
NO: 1 ^ib. #-H-^r?fii:i^i^^^, iciit^^^^fV^ni^^—^ 
^^^^n ^>^?0^t SEQ ID NOS: 1 ^ 2 Hp, ^^f^'^:^/^?']^- 

t SEQ ID NO: 1 ^iMsfj^^^^'Mx^^-^ J^i^^n^^l^X.^s.^'^ 
ATCC 13869 - KGDHl^gl, -S-i&^t N ^^6t^^^i^i^.i"'f^7(7:fe 

ATG, ®j«:'fe^'S-^>t>?f^^^^^^&'$'^^. MM^U^^ 

4 :J|7 EMBL ^ SWISS - PROT . ^^^^M^HS^ SEQ ID NO: 1 iij 6t 
DNA^#^^^6^-^^^>lL#-^*fMt6^^^0^^^^^' 

1., .^e.:JB.-^6^a - KGDH#;e£B^^:^lsi. -it^^-J^L. C ^53^ fi^ 900 

^h-m^^^-S-^El S!5.^y^^^m'M'}±, mifn, N 300 A^^^it 

^JLf-^tr^t^a - KGDH, 3l^H^;$.jStBj6t^i7^^#53^6t^</^E. # 
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-^^.^-^^•tr^^a - KGDH;?;|S1, Ei ?Fo E2 6^ v^"')^. 

^^K ^M.^:k.Mi:Hn^-^ii.M^'f^mn^yXisfj^^*] ( 281 - 286 
^ 307 - 312 ) >aJS.4#-4^i#ir##>J*^^^^?.j;i=gf:i6*j^?0 ( 422 - 
428 ) .&;$^JStBj6tjLgI6t^ii:jH3^;fe^Ji^4i5>J. #^^f jL>ft-f-;j:9^v:t 
<>^^^^^ ( 4243 - 4281 )^:2^J^b^ 6^ff-;^jSl^#^T^^5ll. 

KGDH P\ 

^ife-^j 2 : m.itA'^.^$l^^m3.^n ATCC 13869 6ta - KGDH 

( 1 ) - KGDH&S-g^;>^jgL^j^gi^^;N^ir ATCC 13869 j^AJ11060 

( 1 ) #5!j§^pHSGS - X^^DNA ( iMg ) 
g^Sall ^2ai£)I (^20^>(2:) ':fL^^^:s^^t] ( i ) x|» ( 3 ) 6tM.?t>g., 
37 TC 3 'hBf,^^^^, j^^sL^^A It t i) Jt^^ pPK4(# 

:ta^<^^-t^O 5 - 7491 -f-) DNA ( I^ig ) Sail ( 20 ^>f2: ) >S.^-f 
^^-g^J 1 t ( 3 ) 6^r^?t>S.t, 37 -C^^ 3 'b^, M^i^^y^y^m^^ 
Mi^>^itnm-^^-^ tj^^^2fi}t. i^7l^jL^iSi^Jti^^^6^ DNA 

m^^^^ 1(3) 6t^^i-^^^>5^'^^^g|.^-E£4^DNA 

>>t-g:-^>§#^'«:, ^^m^i^^'j^m^^^^Zj^iZ'^. Sail pPK4 

( O.lMg), ^Jiii#5ll6^SalI-:fpXhQl>)^'ft6^pHSGS-XpHSGS-X>t 
3^ DNA ( 0.5ng ) T4 DNA ( Takara Shuzo Co., Ltd.-^jit ) 

■^f-^^-^'J 1(3) ^^^H'^^t, 16*C^il8vhHtv:Aai,-^DNA. #T 
^. M-^ii.^^t^y^mii,S7%}fy^i a;$L/jN^^^ifiJ 2 - 207791 -f-)# DNA 
>a'^#-^;^#L^^#^;fr|| AJ11060( B;$^^m^)i^^ 59 - 10797 -f- ). 
#5!l6ti§i>S.4«5|]-§-;r 1 % ^^^^m, 1 % 0.5%|t'ft4j^, 
0.5% ^ ^ i^t ^ 25^g/ml ^ ^ ^ 6t Jll- :^ # ^ Ji 4f. f !] 4^ 
AJl]060/pPKS-X . itm^^^Z^^^^f^^^^ AJ\2999 , 1994 

-f!-^ PERM? - 14349 , ^^3ik^itm,$S^-^iij i^-^) ^ \995 ^ 6 ^ 2 
B Ss-J^-f- PERM BP - 5123. 

m&^^^'i 1(4) ALm^]iijmt^^^Mm-UNA, >^-f-it:T^i^ 

-f-^i4#5l)^jg^|Lg^^g^^;^f^ ATCC 13869 6^ 
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Sail jfp Xhfil )^J^Si-^J^^ pPK4 ^m^^iS. DNA . ^ it^ ^ 
pPKS-X . 

m^li^^^^3.^n ATCC 13869 >^ Js] # ;5r # JiJ # 'ft ATCC 
13869/pPKS-X . 

( 1 ) t^M^^^^^^^^^'^ ^ 11060/pPKS-X #p ATCC 
13869/pPKS-X^^fl]50ml>|-^8%^^^^, 0.1 % ^^^i.4<p, 0.004% 

3%^^^, 0.001%^^iIE.|5^, O.G01%^u^^, 0.05%:tJ.7jc 
200ngA Bi , 300^g/l 5 % ^^^^ 25mg/l 

•f-j9P#-^6#fJt;^J- ( pH8.0 ) , 31.5 Xli^^ 18 'J-Bt. ^ ^ '^^ 

#Mlfe'2fCi^#:§-;f i^0.2%|L'ft4f^>^, ^•c>% ^:.t.^'ft^<^>t*^^ 
Jlfc>;L>^i^. ^ nt^K.}^^ m 30 %-^>i;^N - Tris T^" 2 

- jL^r^^i^^ ( >a^#7f^ TES ) 6t O.IM^H'^^ ( PH7.7 ) , 
3S, 15,000vpm ^'C> 30 ^4^^$^]±.v^. ^Mt^^-^^^ Sephadex 
E-15 ( Pharmara fij it ) ^M:¥^. ■irm^^'f-'k^J^* ^l^^^'^ilL. 

#3i]6^4a^>^>?t6^a - KGDH vlr'hi^l]^ Aqric. Biol. Chem.. M, 
1987(1980):jt§^6^r^^it:>^^t^4|L# 365mn 3 - 

PPK4 m^^H ^ AJl 1060/pPK4 ^ ATCC 13869/pPK4 6^ ):b 
^ib. AJ11060/pPKS-X^ATCC 13869/pPKS-X6^>b>^ 
^«'J^AJn060/pPK4^ ATCC 13869/pPK4 6^ J^b^^-^^i . 

^^Et^ g - KGDH >b-;^ 

( A ^il))fc/:^4t/mg ^ 1^ ) 
AJI1060/pPK4 0.029 
AJ11060/pPKS-X 0.055 
ATCC 13689 /pPK4 0.019 
ATCC 13689 /pPKS-X 0.060 
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1 : g - KGDH y^']k^ L - ish^t^^ 
a^J&^^'fflt AJl 1060/pPK4 ^ AJl 1060/pPKS-X ^^^f^h - 

-t-;^ 8 0.1 0.004%;^^<^, 3 %;^^ 

^, 1.5%:>LjL^)6f4^ig:'^, 200ngA #.^:eJL^-t, BOOug/l ^l^-^, 
25mg/l -^^#^3fp 5 % CaCOjC ^»«l3>llti) ( pH8.0 , 

20ml ) ge.:ie;^#j>^^*'» 500ml fitriS.ni^^. iw^iJc^. itl5r^^:^^'J^#^ 

■f^^ 1 % ( 9;*^^jii>'>^#]it) 1 %imn^^mf^-^m.^ 

^ ( Difco ^Jit ) , 0.5%lL'ft<fe^, 0.5%iS^^5fcr 25mg/l -f^^-^^^ 
^^^^ ( pH7.2 ) 6^ AJ11060/pPK4 3^ AJ11060/pPKS-X#f!j6(;Ml|[^ 

l^m^"^^^^^, 31.5 •C#.^i|-#.18.h8t, 

5 yo^^^fij^iT 3g/l ^®-;$-'ti^>J 
( Tween40:Sigma Mit) ^^f'i%^^^r^i}f^^'^>'^M^^f^^ 

i^^^^, ^ M^t^/Ji-^ Mit^ Biotech Analyaer As - 210 m "^i^- 

^-j^t^^I^ L - ^M^^^'^^SLm^^W^^'^^. ^i^^^Jfi 0.02N 
jLg^##J. 51 >fg-#Sij6<jigi>g.^'J 620 mn J5l^^||^j§fe<6^^-)^1:. 
M^^^2^ifc. 

^2 







(OP) 


( e/dl ) 


( g/dl ) 


( % 


AJl 1060 /pPK4 




1.72 


0.45 


0 


0 






0.78 


1.80 


2.46 


42.4 


AJl 1060 /pPKS-X 




1.31 


1.89 


0 


0 






0.78 


3.69 


0.37 


9.4 
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Jit^^m^y^^^-^ifj^ 2 %, 31.5 x:#.^i|f-#25 'hBt. 

a - KGDH';$-'}i;^-f-?S^U;^»iSiL - ^S-^^^t ^^/^ . 

3 







(OP) 


( g/dl ) 


( g/dl ) 


( % : 


AJ11060/pPK4 




1.84 


0.0 


0 


0 






0.72 


0.0 


3.90 


49.2 


AJ11060/pPKS-X 




1.87 


0.0 


0 


0 




+ 


1.07 


0.0 


2.39 


30.1 



n^-> 7Xa - KGDHl-©>i-;^^>^;^4:KEaI^>f ?']4.t SEQID 

NO:l 1340 ?ft» 3266 ( 1 ) pHSGS-X 

ffi Kpnl ili|:^f'J-^^m 1926 ^^J^^^iiij Kpnl >>i IS: 6t 

pHSGS-XAK . pHSGS-XAK 6t a - KGDH ^gl i(k^X4^ 'y t l«T 



>t5^ pBTS-XAK . ^m^, -W^tiJ^^^^ntti^XMi^A^^Z^ 
4.^^^ tli:l^J^E;^6^j>t^6^Jt^ pHSC4(H;$Ly>:?f^jfiJ 5 - 7491 

m >t ^5L-f^>^ pHSGS-XAK 6t EamHI -fi.* ^j-^^^ pBTS-XAK . 

m^^>f}ki EI:^>'>:?f-t^'J 2 - 207791 -f-)#^^^^-f-X'ft^/'L 
- ATCC 13869, 

^Ji-^^^'] 5 - 7491 -f-4^i^6*j>5rJ*-#^&'f*Ljia ~ KGDH J. 0 li? ^ ^ 
#«'JJ4. -|^>VT>t^^6t ATCC 13869/pBTS-XAK 25 "C^ CM2G >^ 
I % ^^^^m, 1%^^^^^, 0.5%NaCl, 0.5%^^ 
pH7.2 )t#-^^#^ 6 'j^Bt, .^J&^ig^!]'^;^ 5ng/ml ^^t^ CM2G 

a - KGDR^m^^^S^^^L itma - KGDU ^.^^^^f^M. 

(1 ) gdh,gltA^icd^gl6tjl.l^ 

^ PCR;r^^I^^L^j&^^J:;|f B^6t gdh,gltA5ftricil.gl. .^C^g.^ 
^^#.^#^#^6^gdh.l>gl )^^^^^# . 6 ( 3 ) , 317-326(1992)), 
gllA J.EI(^4^, 140, 1817- 1828 ( 1 994)). jfp icd^ g] ( J. Batterini ' 
177. 774 - 782 (1995))6<>^?.J 6tl->fjl{-L>^i^^ PGR :y ^rfj 5 1 # . ^^.J^.' 
tSEQIDNOS:5 ( 5':^) ^ 6 ( 3'^ ) ^^ilj g^iS^^^^J^-ftr^ gdh 

SEQIDNOS:7 ( 5'^5: ) ^8 ( ^iki^^fH^s^:^^ 
>^#4fit gilAj^g) 6^51 SEQ ID NOS: 9 ( S'^i: ) jfp 10 ( 3'^) 

m ^^^'J 1 6t:5rj^>y.^L^j^#^l;Jf ^ ATCC 13869 ^]4^^t^ 
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^ jgfikji-srji!£[#6^ DNA-f ^^^il:^*J^( >S ^it>'>s] it. Blunting 
5 pHSG-icd . 

m 1 ^::5--;i-^]-^i?L^;^g^^i.*Mt ATCC 13869 t^^^^ 

DNA , ^ ^^^M m PGR :^ -g-;^^ PEPC 6^ ppc_l. g] ^ 

3.4Kbp 6t DNA ;t-R. >^e.^g.-f-6t^#.^#-^*Mt6^ ppc_;S- g) ^ ?'J 6t J. 
10 ^AJi ( JlS , 77,237-251 ( 1989 ) ^i^^ -f PGR ^^6^ §1 i^, ^Jiii. 
^SIsj^l^f-ii^PCR^^. SEQIDNOSill ( 5'^)^\2 ( 3' 

IS:) ^ifc. 

PGR ^M^^f^^mn^M'\k^^^M}. {m itit^^^^'jit ) ^^Mt, 

##A.^j^ pHSG 399 6^ Sal I f«J>tj^ pHSG-ppc'. pHSG-ppc' 

15 6t PEPC;i.gl#^;5r';^^ pHSG399 6(> l^M,^^:^ ^im^. 

( 1^0 , 53_, 191-200(1987)#^pHSG - ppc'Ji ppc Jis^ 

^^X. E.^i^^^^^^J^9'\J^^ SEQIDNO: n 5\ 

^^m.'^')k. SEQIDNO: 13 *^ifc6^^?>l6<F;fe:S^^ 

20 SEQIDNO: 14 yf-^'Jd^^fe^^^^^^i^^, ^^MA^M^ 

^^^Jif^^^ DNA . 

^85^-^^ DNA 10 pmol /^g, 100 X:j!juj^ 10 ^4^, 

^?S^^pi|.;^C. pHSG - ppc'.^F^^J'fcij*I-jb3g|Kl2nI^pXbaI 

H^^J^A. i^^#5«J>t4i pHSG-ppc,^ t-#J5il ^ t^^^m^^M^ 

( 3 ) m.iti^^a.^^m gdh, gltA^icd;^^^6t>tj^6^^J-i- 

gdh,gltA?f«'icd_^]^— >t^. #^'J6t, >t*3. pHSG-gdh 
30 m MJ')^j*i-fcjg|- EssRI >J^'^t, DNA ^^^^^i^m-^ ( >S^it 

^>5]^.Jit, Blunting T^^'Jir ) #5iJ-^^^, M^-^ -tii^^^J^K^^^-fit 
gllA^S6t PGR^^t/'i^^-J^^f^ll^t^pHSG-gdh+gltA. 4S-Ti|t, 
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J^i^m^^^s^^tiij isd^m^ PGR ^i^j^^^^^Bi]^^ pHSG- 
gdh+gltA+icd . 

i^^=.#^gl gdh, gliA ^ BpjL^'J-^-^^. #^.J6^. pHSG- 
gdh+gltA ^F|.^J'^:tj*li^S^ K1221I i^^t. /^^ pHSG-ppc 

^. #fj6^>>t^^ DNA-f-^^^^^ac^J:^ ( >S±at^jv^-^Jii. Blunting 
^^^pHSG-ghd+gltA fi^Kpnl^A, #S'J^i^pHSG.gdh4-gltA+ppc 

^ it pHSG-gdh, . pHSG-gltA, pHSG-ppc, pHSG-icd, pHSG- 
gdh+gltA+icd ^ pHSG-gdh+gltA+ppc ^^^^n^Stft±:ILM 

ti±X^]^^m- pHM1519(Asi£l^ 
Chsn., 48. 2901-2903 (1984) i^fj^M^A ( g4^/iS^-^^.J 5 - 7491 -f ) 

pHSG-gdh, pHSG-gltA. pHSG-ppc, pHSG-icd, pHSG-ghd+gltA+icd ^ 
pHSG-gdh+gltA+ppc . #^>J«^^^^i^.-f PHM1519 ^XM^.m^^ 

pHK4 ( g 5 - 7491 -f- m M'^i^*I^g^EamHI ^ KehI ^-^^t. 

(^■§±it/^v^^J^, Blunting :^^J:i:) ;f^$OJ|^^^, MJ&^Kj2am# 
# ( ^ aj it ) :^«.J #^ pHSG-gdh , pHSG-gltA. pHSG-ppc ^ 
pHSG-icdh KpuL-fi,^,. pGDH, pGLTA, pPPC ^ pICD ^ 

4m^M Sail ( m±it^;^^Mit) phmi519 

^«'j#X5>J pHSG-gdh+gltA+icd ^ pHSG-gdh+gltA+ppc 6^ Sail ^ii * 
#5.J pGDH+GLTA+ICD ^ pGDH+GLTAf ppc . ^ ^Y. ^Mi^MtM 

mii^^m. pHSG 399 6t Sail ^ * . #J ^ pSAC4 # ^ xt « . 

^ ^^'J 7 : pG DH pGT T A . pPPC. dICD papH-t-GLTAt-im 

^ pGDH+GLTA+PPr m ifb A s& 
pGDH, pGLTA. pPPC, pICD, pGDH+GLTA+ICD ih' pGDH+GLTA+PPC 

Miri^mP^iSL, #^.J^^%;f,^.H'j*( a^y>^-t^'J 2 - 207791 
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f ' * 



^^j^^A|L^;^^^l;j=f 0 ATCC13869 . #5'j6ti^'ft#^>^ 1 fh^^jcf 
lOg lOg g^^^^#, 5g f 5g NaCl ^ 15g 

i;^J!g ( pH7.2 ) »aJS.4ng/ml CM2G ^4l:»l^^-i^ii^til#. 

CM2G ^:^]!I':^#;S.. *^^;&^^5iJ 1 #^7^-1^;^ 80g ^ 
5 ^iit, lgKH2P04, 0.4gMgSO4x 30g(NH4)2SO4, O.Olg FcSOa-THzO , 
0.01gMnSO4-7H2O, \5m\ ^3.7j^i^^'^')^, 200jig It ^*/uJ^ ^ , 300ng 
^i|*^jfp50gCaCO3 6^ji^:|^J. ( ^ KOH^pH J.8.0 ) f. 315 'Ci^^ 

M-t^^ni^it^^i^^M. m^Mm±±m^M^^ 6(3) , 

10 317 - 326 ( 1992 ) t^^^^^-i^iS'i:!: ATCC13869/pGDH, ATCC13869/ 
GDH + GLTA + ICD ^ ATCC 13869/ pGDH + GLTA + ppc ^ GDH \^ 

ATCC13869/pSAC4 ^^.mt^ 13 
GDH';$-'ji (^4 ) . ^^4^^, 140., 1817 - 1828 ( 1994 ) 
ATCC 13869/pGLTA, ATCC13869/GDH + GLTA + ICD, 
15 ^ ATCC13869/ pGDH + GLTA + ppc 6^ CS vi-'hi. ^ J. Bacteriol , 177, 774 
- 782 ( 1995 ) 6t^^-3l'J-i:ATCC13869/pICD?fp ATCC13869/ GDH + 
GLTA + ICD 6t ICDH v^'Ji. ^ ^g) . 77 . 237 - 251 ( 1989 ) 6t>^ 
>^38>j J: ATCC13869/ pPPC ^ ATCC 13 869/ pGDH + GLTA + ppc ^ PEPC 
>^-'a. j^iPi^^^Tfe^ 5-7 ^A. J^ijL'^^sj-^^f^-f^^ ATCC13869/pSAC4 
20 s^J&M l^ti^^l f !) 20 #6^r a HlF^'i^^^ pGDH, pGLTA, pPPC, 

pICD, pGDH+GLTA+ICD ^ pGDH+GLTA+PPC fi^4-J^gI>iilL^J^gi^^ 

^4 

GDH ^'li. 
( AAbs/min/mg ^ ) 
ATCC 13869 /pGDH 1.36 
ATCC13869/pGDH+GLTA+ICD 1.28 
ATCC13869 / pGDH+GLTA+PPC 1 .33 

ATCC13869/pSAC4 0.11 
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iisMm^ CS >i-'ti 

(nmole/min/mg ^ ic7 ) 
ATCC 13869 /pGLTA 5.5 
ATCC 1 3 869 / pGDH+GLTA+ICD 4 . 8 

ATCC13869 / pGDH+GLTA+PPC 4.8 
ATCC13869 / pSAC4 0.7 

^^H;^ PEPC '^^'^ 

(units/min/mg ^tf) 
ATCC 13869 /pPPC 1.12 
ATCC 13869/ pGDH+GLTA+PPC 1 .04 

ATCC 13869/ pS AC4 0.11 

^Mt^^ ICDH y^'\SL 

(imits/min/mg -S" ^ ) 
ATCC 13869 / pICD 3.5 
ATCC13869/pGDH+GLTA+ICD 2.8 
ATCC13869/pSAC4 1.0 



^^P] 8 : AS L ^Mi^^J^, i^^^SiJL^iri^^ gdh, 

gltA, ppc ^ icd .^g) 6^AS 
( 1 ) J^g^^tASI^^L -;g-JL^:lj^6^#-f^ 

^ 1 fh^t^K-t-i^^ 60g ^^i^, Ig KH2SO4. 0.4 MgS04, 30g 
(NH4)2S04, O.Olg FeS04-7H20, O.Olg MnS04-7H20 , 15ml ;)t J-^jcIf 
f!^ig:>^, 200^ig ^^ikJIS:^^ 450^g :t ^i^ ^ 6^ it ( 300ml ) iwx 1 

^^5JL^, ^ CM2G ^^J!§it:|^l.Ji:^;f^#$«li^AS M 

#:6t^Bl$^J!fe^#-f ^t, 31.5*C:^^30'j>Bt, >^#-^^^pHJ.7.0, 
7.2 7.5 . 
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^ M'ft^^^e] -^Ji^fi^ Biotech Analyzer AS-210 ^ L - ^.t,^. # 

:^^>^^^:d<-##J-51 ^, M 660 nm iJt^^ ( ODeeo ) '^'J 1: ^hj ^ 



pH 








( OD ) 


( g/1 ) 


7.0 


0.84 


35 


7.2 


0.85 


34 


7.5 


1.07 


32 



( 2 ) ^m^i^^^AS m^yU,;Si^^iti^^ gdh. gltA, ppc ^icdM^m^ 
AS M^^L -^JL^:^j^6^-^-f^ 

#Ji3i^J^6t pGDH, pGLTA, pPPC, pICD, pGDH+GLTA+ICD 
pGDH+GLTA+PPC ^.^AS lt#.)c^->f 'f^-f-X4-Jt*i6^#'f^#^6^ L - 

^^f^ilij, m'^f^y^^:^ ( g >$L/>^-f ^ij 2 - 207791 -f ) #^5^-f-x|t 

i^-^^, 5g 5g NaCl ^ 15g itlt;^.'^:^ 4ng /ml 

CM2G -f-;feL:^#-:i. ( pH7.2 ) i^#r^f JiJ 6t>#>ffc'f*L. 



2.1 



Jk9 







L - 




( OD ) 


( e/1 ) 


AS 


0 S4 


35 


AS / t5GDH 


1 01 


35 


AC/ T^OT T A 


ft 




AS / pICD 


0.83 


37 


AS / pPPC 


0.75 


37 


AS / pGDH+GLTA+ICD 


0.95 


38 


AS / pGDH+GLTA+PPC 


0.85 


40 


AS / pSAC4 


0.83 


35 



Jii^^J4-fi^ pPKS-X jfp pPK4 ^^■^^>^^fkXM^^% AJ 12435 
( FERMBP - 2294 ) , i^M^S - ( 2 - ^Z^^^ - L - ^M.JC^^ 
ijl:^'^^#^:tiiit#^|L^;S.^^#® ATCC 13869 #$>j6^j L - 

- 207791 -f- ) -f^XJt^li. BJ^liY^Tifif^:^ lOg ^^^^m, lOg ^ 
■^^^4^, 5g ^ 5g NaCl ^ 15g m^^^^ 25ng / ml -f 

6^ CM2G ;feL:^#-;S. ( pH7.2 ) it^^^t^, 

-kpT"^^ L - ^M.m.^j^il:^, 1 fh^;dct'#^^ lOOg 

lgKH2P04, 0.4gMgSO4, 30 g (NH4)2S04 , O.Olg FeS04-7H20 , 
0.01gMnSO4-7H2O, 15ml J-3j<-lf4^i^>0t, 200^g^^«AJSr:|:, 300^ig 

25mg -f-^^-lrjfa 50g CaCOs ( ^ KOH ^ pH ^ 7.0 ) is^i^^ 
^(^20ml ) m.^Js'^l^SOOmlt-^.tiji^m., io^^l®. #.^>|';^4mg 
/ 1 CM2G -f-il^^-l^Jiii-^^^f-iiJ^t AJ 12435/pPK4 ^ AJ 

12435 /pPKS-X6^^w^^5fe:^#t-f-^t. 37 'C 20 'hflt, 

10 ^^ib. 
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^ 10 

( g/1 ) ( QD ) 

AJ 12435/pPK4 26 1.15 

AJ 12435/ pPKS-X 31 0.92 



e^Mj^ L - ^M^S^^^HM^OL - KGDH v^>\^yi^^f^v^ L - 
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